GENSHELL is a three-dimensional shell mesh generation program. The threedimensional shell mesh is generated by mapping a two-dimensional quadrilateral mesh into three dimensions according to one of several types of transformations: translation, mapping onto a spherical, ellipsoidal, or cylindrical surface, and mapping onto a user-defined spline surface. The generated three-dimensional mesh can then be reoriented by offsetting, reflecting about an axis, revolving about an axis, and scaling the coordinates. GENSHELL can be used to mesh complex three-dimensional geometries composed of several sections when the sections can be defined in terms of transformations of two-dimensional geometries. The code GJOIN is then used to join the separate sections into a single body. GENSHELL updates the EXODUS quality assurance and information records to help track the codes and files used to generate the mesh. GENSHELL reads and writes twodimensional and three-dimensional mesh databases in the GENESIS database format; therefore, it is compatible with the
Introduction
GENSHELL is a mesh generation program that creates a three-dimensional shell mesh by transforming a two-dimensional mesh. Four transformations are available: (1) translating normal to the plane of the two-dimensional mesh, (2) mapping the two-dimensional mesh onto a spherical or ellipsoidal surface, (3) mapping the two-dimensional mesh onto a cylindrical surface, and (4) mapping the two-dimensional mesh onto a user-defined spline surface. GENSHELL is one of the mesh generation tools in the Sandia National Laboratories Engineering Analysis Code Access System (SEACAS) [1] .
Sandia Engineering Analysis Code Access System Mesh Generation Toolbox
GENSHELL is typically used with the other SEACAS mesh generation codes FASTQ [2] , GEN3D [3] , GREPOS [4] , GJOIN [5] , and Aprepro [6] . Figure 1 shows the structure of the SEACAS mesh generation toolbox. The basic premise underlying this toolbox is that complicated geometries can be generated using a set of small specialized codes.
Each of these codes has a specialized purpose, a short synopsis of each code is given below, for more information consult the referenced documentation.
GEN3D
Transforms a two-dimensional GENESIS database into a three-dimensional GENESIS database. Several 
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transformations are supported and additional transformations can be easily added. [3] GREPOS Transforms the geometry of a GENESIS database by scaling, mirroring, offsetting, or rotating. It can also modify the database by deleting or renaming material blocks, sideset identifications, or nodeset identifications. [4] GJOIN Join together two or more GENESIS databases into a single GENESIS database. [5] FASTQ Interactive two-dimensional finite element mesh generation program. Includes several mesh generation options including paving. [2] APREPRO An algebraic preprocessing program which is used to parameterize finite element analyses. Includes a unit conversion system and material database access routines. [6] GENSHELL Transforms a two-dimensional GENESIS database into a three-dimensional shell GENESIS database. Several transformations are supported and additional transformations can be easily added.
NUMBERS Calculates several properties of an EXODUS file, including mass properties, timesteps, condition numbers, cavity volumes, and others. [7] BLOT The primary graphical two-dimensional and threedimensional postprocessing code. It includes deformed mesh plots, contour plots, shaded fringe plots, variable versus variable and time history plots, and distance versus variable plots. [8] The SEACAS mesh generation toolbox is a simpler approach to three-dimensional mesh generation than the automatic and general-purpose programs that are available from commercial vendors. Many complicated three-dimensional geometries are composed of several primitives that can be defined in terms of transformations of two-dimensional geometries. Each of the primitives can be meshed using FASTQ, GEN3D, and GENSHELL, and then joined together using GJOIN.
This approach does; however, have some inherent difficulties. The biggest being managing and synchronizing several related files. For example, the meshes for some large problems can require more than one hundred files containing FASTQ, GEN3D, GENSHELL, GJOIN, and GREPOS input files; temporary GENESIS files; and parameter files. Manually building and modifying a mesh this complicated is obviously very difficult and time consuming. This problem has typically been minimized at SNL through the use of the UNIX * make † program and Aprepro. Make is used to build a set of dependencies between the various pieces of the finite element model. The analyst can then change files as needed and simply type make mesh to generate the mesh. If the dependencies have been entered correctly, make will rebuild only those portions of the mesh that are affected by the changed file. The synchronization problem (that is, ensuring that all of the separate pieces have compatible dimensions and discretization) is typically solved by creating a few parameter files which contain key dimensions and discretization information. Aprepro is then used to preprocess the input files and insert the key dimensions and discretization information into the input files.
Introduction to the GENESIS File Format
The GENESIS mesh database file format is the geometry definition portion of the EXODUS database file format used in the Engineering Sciences Center at Sandia National Laboratories. All of the mesh generation programs in the Engineering Sciences Center read and write files in the GENESIS format, which allows great flexibility in the choice of mesh generation, file translation, and graphical processing.
The GENESIS file contains the data to describe a finite element mesh including the location of the nodal points, the connectivity of the nodes that form each element, the material types of each element, and the boundary condition data which are used to specify load application points and nodal constraints. The reader is referred to References [9] and [10] for more information.
Overview of Capabilities in GENSHELL
With GENSHELL, the user can create a three-dimensional shell mesh by transforming a two-dimensional mesh; change the orientation and size of the resulting three-dimensional mesh; and change material block, nodeset, and sideset IDs. GENSHELL also updates the EXODUS QA and information records to help track the codes and files used to generate the mesh.
Transformations:
The three-dimensional shell mesh can be transformed by translation of a two-dimensional mesh, or by mapping a two-dimensional mesh onto a spherical, cylindrical, ellipsoidal, or user-defined spline surface.
Orientation:
The orientation of the mesh can be changed by revolving, offsetting, reflecting, zeroing, and scaling the nodal coordinates of the original mesh. † See your UNIX documentation for more information on make. Typically this is done by entering the command man 1 make Material Blocks, Sidesets, and Nodesets:
In the SEACAS system, material properties are input according to material block IDs.
Similarly, boundary conditions are associated with sideset and nodeset IDs. The input material block IDs, sideset IDs, and nodeset IDs can be changed to a new unique ID (that is they can be changed, but not combined).
The user may also create sets of the nodes on the front or back of the three-dimensional mesh. The front or back nodeset contains all of the two-dimensional nodes. The front or back sideset also contains all of the two-dimensional nodes; however, the connectivity of the sideset is such that the right-hand-rule specifies the normal of the front sideset and the reverse holds for the back sideset.
Quality Assurance (QA) and Information Records:
A QA record for the GENSHELL program is added to the input QA record(s), and the filename of the input file is added to the information records that are written to the output mesh. The information record is prefaced by GENSHELL to help in identification. These records, which are explained in Reference [9] , are useful in tracing the evolution of a mesh during the mesh generation process.
Node and Element Numbering:
The node and element numbering of the generated three-dimensional mesh is the same as the input two-dimensional mesh.
Element Attributes:
The generated three-dimensional shell elements have a single element attribute which specifies the thickness of the shell. This attribute is set by the transformation commands to the user-specified thickness.
Organization of Report
The remainder of this report is organized as follows:
• Chapter 2 describes the command input and valid commands, and
• Chapter 3 presents a few short examples illustrating GENSHELL use.
Three appendices are contained in this report.
• Appendix A is a code segment defining the GENESIS binary database format,
• Appendix B is a summary of the commands in GENSHELL, and
• Appendix C describes the specifics of GENSHELL including executing it, obtaining it, compiling it, and quality assurance.
Command Input
The user directs the execution of GENSHELL by entering commands to set processing parameters. The commands are in free-format and must adhere to the following syntax rules.
• Valid delimiters are a comma or one or more blanks.
• Either lowercase or uppercase letters are acceptable, but lowercase letters are converted to uppercase.
• A "$" character in any command line starts a comment. The "$" and any characters following it on the same line are ignored.
• A command may be continued over several lines with an "*" character. The "*" and any characters following it on the current line are ignored and the next line is appended to the current line.
Each command has an action keyword or "verb" followed by a variable number of parameters.
An action keyword or verb is a character string matching one of the valid commands. It may be abbreviated as long as enough characters are used to distinguish it from other commands.
The meaning and type of the parameters depend on the command verb. Most parameters are optional. If an optional parameter field is blank, a command-dependent default value is supplied. Valid entries for parameters are:
• A numeric parameter may be a real number or an integer. A real number may be in any legal FORTRAN numeric format (e.g., 1, 0.2, -1E-2). An integer parameter may be in any legal integer format * .
• A string parameter is a literal character string. Most string parameters may be abbreviated.
The notation conventions used in the command descriptions are:
• The command verb is in bold type.
• A literal string is in all uppercase SANSERIF type and should be entered as shown (or abbreviated).
• The value of a parameter is represented by the parameter name in italics.
• A literal string in square brackets ("[ ]") represents a parameter option which is omitted entirely (including any following comma) if not appropriate. These parameters are distinct from most parameters in that they do not require a comma * Arithmetic equations, variables, and control structures can be used in the input files if the -aprepro option is used. See the Aprepro manual for more information.
as a place holder to request the default value.
• The default value of a parameter is in angle brackets ("< >"). The initial value of a parameter set by a command is usually the default parameter value. If not, the initial setting is given in the command description.
Mesh Transformation
TRANSLATE thickness <1.0>
TRANSLATE sets the thickness of the 3D shell mesh to thickness. This command supersedes previous transformation commands. The following command sets the thickness of the generated shell elements to 1.5:
All of the X and Y coordinates remain the same as those in the 2D mesh; the Z coordinates are set equal to 0.0 WARP POINT thickness <1.0>, radius <no default> WARP POINT causes the 2D mesh to be mapped onto a spherical surface to create the 3D mesh. The spherical surface has a radius of curvature equal to radius. The center of curvature is located on the z-axis, and it is a distance of radius above the X-Y plane. The total thickness is thickness. Note that radius must be greater than the maximum distance from the z-axis to the boundary of the 2D mesh. This command supersedes previous transformation commands. The mesh transformation is performed in two parts. First, the warped nodal positions (xw, yw, zw) are calculated by mapping the original 2D mesh onto a spherical surface with a radius of curvature equal to radius. The original x and y coordinates of the 2D mesh remain at the same values; the z coordinate is calculated such that the distance to the center of curvature is equal to radius.
The warped nodal positions are projections parallel to the z-axis onto a spherical surface of radius radius. A square mesh warped with the command "WARP POINT 1 2" is shown in Figure 2 . This second form of the WARP command maps the 2D mesh to a cylindrical surface centered on either the X or Y axis to create the 3D mesh. The cylindrical surface has a radius of curvature equal to radius. The center of curvature is located
a distance of radius above the X-Y plane. The total thickness is thickness. This command supersedes previous transformation commands.
If MAP is specified, the warped nodal positions (xw, yw, zw) are calculated by mapping the original 2D mesh onto a cylinder about the specified axis with a radius of curvature equal to radius. If XAXIS is specified, then the original Xcoordinate remains at the same value. The generated Y and Z coordinates are calculated such that the distance from the generated node to the X-Z plane measured along the cylindrical surface is equal to the X coordinate of the node in the 2D mesh. If the Y-axis is specified, the X's and Y's are switched in the above discussion. The resulting 3D mesh will have an cylindrical angle of radians if warped about the Y axis, or radians if warped about the If VERTICAL is specified, the warped nodal positions xw, yw, zw) are again calculated by mapping the original 2D mesh onto a cylinder about the specified axis with a radius of curvature equal to radius. However, for this case, both the original X-and Y-coordinates remain at the same value and the Z-coordinate is calculated as:
for an XAXIS warp. The y is replaced by x if a YAXIS warp is specified. A square mesh warped with the command "WARP YAXIS VERTICAL 1 1" is shown in Figure 2 . Note that since the original X and Y coordinates remain the same in the transformed mesh, the elements elongate in the mapped mesh. 
The input X and Y-coordinates from the two-dimensional mesh remain the same and the Z-coordinate is calculated as: 
A square mesh warped with the command "WARP ELLIPSE 0.1 2 3 4" is shown in Figure 2 . Note that xfactor and yfactor must be chosen with care to avoid calculating a negative square root in Equation 3.
SPLINE thickness <1.0>
SPLINE maps the 2D mesh onto a user-defined spline surface and sets the thickness of the generated mesh to thickness. The spline curved is defined in the X-Z coordinate plane. The spline surface is generated by (1) sweeping about the Z-axis if SPHERICAL, (2) sweeping along the Y-axis if YSWEEP, or (3) sweeping along the X-axis if XSWEEP. SPHERICAL is the default.
Following the SPLINE command line, GENSHELL enters the spline input mode in which the various spline options described below can be entered.
LINEAR-the spline data are input as Radius-Z data pairs, and the slopes at the end of the curves are linear slopes. 
Original X and Y cooordinates remain the same.
ANGULAR-the spline data are input as Theta(degrees)-Distance data pairs, where Theta is the angle between the X-Y plane and the line between the origin (X = Y = Z = 0) and the defined point, and Distance is the length of this line. The slopes at the end of the curves are relative to this curve.
FRONT-the curve data and slope specifications up to the next BACK, END, or EXIT command will be for the FRONT spline. The front surface Z values are greater (more positive) than the back surface Z values. NOTE: In GENSHELL, only the front spline data are used, the BACK keyword is retained so that spline definitions from GEN3D files can be used in GENSHELL.
BACK-In GENSHELL, only the front spline data are used, the BACK keyword is retained so that spline definitions from GEN3D files can be used in GENSHELL.
LEFT slope-the parameter slope specifies the slope of the spline curve at the LEFT end of the curve. The slope is measured in the same units specified in the ANGULAR or LINEAR command. If the slope is not specified, the end conditions of the curve will be set such that the second derivative is equal to zero which is the so-called natural cubic spline.
RIGHT slope-the parameter slope specifies the slope of the spline curve at the RIGHT end of the curve. The slope is measured in the same units specified in the ANGULAR or LINEAR command. If the slope is not specified, the end conditions of the curve will be set such that the second derivative is equal to zero which is the so-called natural cubic spline.
SPHERICAL-
The spline surface is swept about the Z-axis to generate the surface onto which the two-dimensional mesh is mapped. This is the default.
XSWEEP-The spline surface is swept along the X-axis to generate the surface onto which the two-dimensional mesh is mapped. The X-coordinates in the generated mesh are the same as the X-coordinates in the original mesh. The spline surface is input as either Y-Z data pairs if LINEAR is selected, or as Theta(degrees)-Distance pairs in the Y-Z plane if ANGULAR is selected.
YSWEEP-The spline surface is swept along the Y-axis to generate the surface onto which the two-dimensional mesh is mapped. The Y-coordinates in the generated mesh are the same as the Y-coordinates in the original mesh. The spline surface is input as either X-Z data pairs if LINEAR is selected, or as Theta(degrees)-Distance pairs in the X-Z plane if ANGULAR is selected.
SCALE-Stretch the X-Y coordinates of the input mesh so that the X-Y extent of the output mesh matches the extent of the spline. That is, the 2D mesh will be stretched to fit the surface defined by the spline. This is the default.
NOSCALE-The X-Y coordinates of the 2D mesh are the X-Y coordinates of hte output 3D mesh. This option can only be used with the LINEAR spline.
EXIT or END-terminate spline input mode and return to general GENSHELL command processing.
GENSHELL does not check the validity of the input spline curve; it is possible to generate a mesh with invalid elements if the spline curve crosses itself.
The following procedure is used to generate a three-dimensional shell mesh from a two dimensional mesh using the SPLINE option.
1. Generate the cubic spline parameters to fit the data entered by the user.
2. Calculate the cumulative chord lengths d i of each segment of the spline. The chord length of each segment is calculated as the straight line distance between each of the entered data points. This is a good approximation for smooth curves, but it underestimates the distance for non-smooth curves. If the spline does not begin at the Z axis, the minimum distance of the spline is equal to the distance from the Z axis. Note that the minimum distance is equal to d 1 , and the maximum distance is equal to d NS where NS is the number of points defining the curve.
3. Determine the minimum and maximum extent of the input two-dimensional mesh. If SPHERICAL is specified, the extents are radii measured form the point X=Y=0; if XSWEEP or YSWEEP are specified, the extents are simply the minimum and maximum coordinates. If the spline curve starts at 0.0, the minimum extent of the two-dimensional mesh is also set to 0.0 4. The two-dimensional mesh is mapped onto the spline surface such that the maximum mesh extent (m max ) is mapped to the outside edge of the spline surface, and the minimum mesh extent (m min ) is mapped to the inside edge of the spline surface. This mapping defines a coordinate transformation where the twodimensional mesh is uniformly stretched or shrunk onto the spline surface. Note that the distance is measured along the spline surface. If SPHERICAL is specified, both the X-and Y-coordinates are transformed; however, the generated threedimensional node will have the same polar angle in the X-Y plane as the original two-dimensional node. If XSWEEP is specified, only the Y-coordinates are transformed; and if YSWEEP is specified, only the X-coordinates are transformed.
Figures 2, 2, and 2 show a square mesh mapped onto SPHERICAL spline surface, an XSWEEP spline surface, and a YSWEEP spline surface, respectively.
THICKNESS thickness <1.0>
THICKNESS sets the thickness of the generated shell elements to thickness. A mesh transformation command must be entered prior to this command. Subsequent mesh transformation commands override this value.
Mesh Orientation
MIRROR axis 1 , axis 2 ,… <No Default>
MIRROR RESET <no reflections>
MIRROR causes the mesh to be reflected about a coordinate plane. Each axis parameter specifies which coordinates (X or Y or Z) will be modified. Reflections are performed after the mesh has been repositioned by the REVOLVE and OFFSET commands.
The MIRROR RESET command resets to no reflection.
Reflections are not cumulative, that is, if MIRROR X Y Y X is entered, only one X and Y reflection will be performed. The element connectivity and the sideset face numbering will be correctly reordered.
OFFSET specifies offsets to be added to the coordinates. If a REVOLVE command has been issued, the mesh is rotated before it is offset. The last form of the offset OFFSET ALL offsets all of the coordinates by the specified offset, and OFFSET RESET resets the offsets to zero.
If the optional keyword ADD is specified, offsets are cumulative, that is, if OFFSET ADD X 0.5 X 1.0 is entered, the X coordinates will be offset by 1.5. If ADD is omitted from the above line, the X coordinates will be offset by 1.0.
RANDOMIZE axis 1 , magnitude 1 , axis 2 , magnitude 2 , … RANDOMIZE ALL magnitude <0.0> RANDOMIZE RESET <initial condition> RANDOMIZE specifies random offsets to be added to the coordinates. If a REVOLVE command has been issued, the mesh is rotated before it is offset. The specified coordinates are offset by a random amount in the range from -magnitude to +magnitude.
RANDOMIZE ALL randomly offsets all of the coordinates by the specified magnitude, and RANDOMIZE RESET cancels the offsets.
If there are contact surfaces in the mesh description, the nodes on both surfaces will be moved using a different random offset; therefore, if the two surfaces are initially in contact, it is almost certain that they will overlap after they are randomized.
REVCEN xcen < min X> ycen < min Y> zcen <min Z>
REVCEN sets the center of revolution for the REVOLVE command to the point (xcen, ycen, zcen).
REVOLVE axis 1 , ndeg 1 , axis 2 , ndeg 2 , … <last selection > REVOLVE RESET <initial condition> REVOLVE causes the mesh to be rotated. Each (axis i , ndeg i ) parameter pair specifies an axis (X or Y or Z) and the number of degrees to rotate. The rotations are according to right-hand rule. The center of the rotation is specified by the REVCEN command.
Revolutions are cumulative and order-dependent; however, only one center of revolution (see REVCEN) may be specified. The REVOLVE RESET command resets to no rotation. SCALE ALL multiplies all of the coordinates by the specified multiplier, and SCALE RESET resets to no scaling.
Scalings are cumulative, that is, if SCALE X 0.5 X 0.6 is entered, the X coordinates will be scaled by 0.3.
SHIFT is simply a synonym for the OFFSET command. See the description of the OFFSET command for more information.
ZERO axis 1 , min 1 , axis 2 , min 2 , … ZERO ALL min ZERO RESET <no automatic zeroing> ZERO sets all axis i coordinates with an absolute value less than min i equal to zero. If ALL is specified, the minimum value is applied to all three coordinates. The ZERO RESET command resets to no automatic zeroing. This command is used to zero nodal coordinates that should be equal to zero, but due to roundoff errors they have slightly nonzero values.
Modification or Creation of Material, Nodeset, or Sideset IDs
NODESETS|NSETS FRONT|BACK <no default>, set_id 1 , set_id 2 ,… NODESETS or NSETS defines front or back node sets with the given identifiers. The identifiers must be unique from existing node set identifiers and previously defined front and back node set identifiers. Back sets cannot be defined on a 360-degree rotation.
SIDESETS|SSETS FRONT or BACK <no default>, set_id 1 , set_id 2 ,…
SIDESETS is equivalent to the NODESETS command except that it defines side sets.
CHANGE MATERIAL|NODESET|SIDESET|NSETS|SSETS old_id new_id
CHANGE changes the identification number old_id of a material block, nodeset, or sideset to new_id. The new_id must be unique, that is, CHANGE can only be used to change the identification number; it cannot be used to combine or delete identification numbers (use GJOIN to combine material blocks, sidesets, or nodesets).
Information and Processing
END|EXIT END or EXIT ends the command input and starts the mesh transformation.
HELP command <general help>
HELP displays information about the program command given as the parameter. If no parameter is given, all the command verbs are displayed. This command is system-dependent and may not be available on some systems.
LIST option
LIST displays information about the requested option. Valid options are:
VARIABLES, VARS, and COMMANDS.
LIST {VARS|VARIABLES} displays a summary of the database. The summary includes the database title; the number of nodes, elements, and element blocks; the number of node sets and side sets; and the number of each type of variable.
LIST COMMANDS displays a list of the valid commands.
QUIT
QUIT ends the command input and exits the program immediately without writing an output database.
SHOW command <no parameter>
SHOW displays the settings of parameters relevant to the command. For example, the command SHOW REVOLVE displays information about the currently defined revolution.
SUMMARY
SUMMARY displays a short list of the command syntax for the mesh transformation, orientation, and modification commands.
Order of Transformation
Although GENSHELL commands may be entered in any order, the mesh transformation command is performed first followed by processing the orientation commands in the following order:
GENSHELL Example Input and Output
A few examples of GENSHELL commands are shown below. In the examples below, lines beginning with the string "GenShell>" show the user input and the lines following are the GENSHELL output. Lines in Italic type indicate comment about the command or the output and will not appear during a run of GENSHELL.
The following example generates the mesh shown in Figure 2 . The next example shows a simple translation followed by several reorientation commands.
GenShell> translate .01
Translate mesh, thickness = 10.00E-3
GenShell> revolve x 30 y 30 GenShell> mirror x New X = -Old X
GenShell> offset x 10 z -1
Coordinate offsets = 10.00 .00 -1.00
GenShell> change material 1 10 GenShell> zero x 1e-5 y 1e-5
Minimum nonzero coordinates = 10.00E-6 10.00E-6 .00E-6
GenShell> end
A The GENESIS Database Format
The following code segment reads a GENESIS database. A valid GENESIS database may end at this point or after any point described below. sets all axis i coordinates with an absolute value less than min i equal to zero, or resets the mesh to no automatic zeroing.
Modification or Creation of Material, Nodeset, or Sideset IDs (page 22)
NODESETS|NSETS FRONT|BACK set_id,… define nodesets on front or back of generated 3D mesh.
SIDESETS|SSETS FRONT|BACK set_id, … define sidesets on front or back of generated 3D mesh.
CHANGE MATERIAL|NODESET|SIDESET|NSET|SSET old_id, new_id change material, nodeset, or sideset identification numbers.
Information and Processing (page 23)
END|EXIT terminate command input and start mesh processing.
HELP command display information about the program command.
LIST option display information about the program option.
QUIT terminate command input and quit the program immediately.
SHOW command display the settings of the parameters relevant to the specified command.
SUMMARY display a short list of the command syntax for the mesh transformation, orientation, and modification commands.
Order of Orientation Processing (page 23)
Orientation commands are processed in the following order: REVOLVE, OFFSET, MIRROR, RANDOMIZE, ZERO, SCALE.
C GENSHELL Details
Version:
The current version of GENSHELLis 1.6
Execution:
To execute GENSHELL on a UNIX * system (with SEACAS), type:
genshell [-options option] input_database output_database
Input_database is the filename of the input GENESIS database.
Output_database is the filename of the output GENESIS database
Valid options are:
-executable = alternate-executable to specify running a different version of GENSHELL, -aprepro to pipe the input through the program aprepro [6] ,
-command=single-line-command to run grepos with just a single command given on the command line instead of interactively or in an input file.
-help to get a usage synopsis,
-VMS to indicate that the EXODUS file is in VAX/VMS binary format † , and -IEEE to indicate that the EXODUS file is in IEEE binary format ‡ .
User input is read from the terminal keyboard (unless redirected using '<'). User output is directed to the terminal.
Execution Files:
The table below summarizes GENSHELL file usage.
All files must be connected to the appropriate unit before GENSHELL is run. Each database file is opened with the name retrieved by the EXNAME routine of the SUPES [11] 
